The objectives of the study were to determine how factors affecting the selling price of feeder calves changed from 2000 to 2005 and to examine the perception that discounts narrow or even disappear as calf supplies decrease and selling prices increase. Data from weekly Arkansas livestock auctions were collected from January 1 to December 31 in 2000 and 2005. Data included calf sex, breed type, color, muscle score, horn status, frame score, fill, condition, health, and BW. 
INTRODUCTION
The southeastern region of the United States (13 states) contains 54.9% of the country's beef cattle oper- ations and 46.4% of the beef cows (USDA-National Agricultural Statistics Service, 2002) . In this region, 82.7% of the beef cattle operations contain fewer than 50 beef cows. Across the United States, 86.9% of the beef cattle operations with fewer than 50 cows used livestock auctions as their method of selling calves (National Animal Health Monitoring System, 1997). Marketing options for smaller producers are limited because of their relative size (Schmitz et al., 2003) . When livestock auction buyers view feeder calves, they must appraise individual characteristics (muscle thickness, frame score, breed composition, etc.) as predictors of quality and animal performance and adjust their bids accordingly. Many of these factors, such as breed or breed type, are very subjective. Often producers do not understand why some phenotypic character- (Cheney and Troxel, 2006) .
istics are discounted and others are not. Most feeder calf market reports list the selling prices of steers and heifers by BW groups and by frame and muscle scores. Breed or breed type, health, sex, frame and muscle scores, and other noticeable factors have been reported to affect feeder calf selling price (McLemore et al., 1993; Neel et al., 1998; Smith et al., 1999; Troxel et al., 2002 Troxel et al., , 2006a .
The US calf inventory (yearling and calves) decreased by approximately 5% (2.1 million cattle) from 2000 to 2005, but the Arkansas calf inventory remained the same (approximately 860,000 cattle; USDA-National Agricultural Statistics Service, 2007). The reduced US calf inventory may have contributed to the Arkansas mean selling price increase of 27.3% (Cheney and Troxel, 2006) . The perception in the industry is that as calf inventory decreases and selling prices increase, discounts narrow and, in some cases, disappear. The objectives of this study were to determine whether factors affecting the selling price of feeder calves changed from 2000 to 2005 and to examine the perception that discounts narrow, or even disappear, as calf supplies decrease and selling prices increase.
MATERIALS AND METHODS
Animal Care and Use Committee approval was not obtained for this study because at no time did the University of Arkansas Division of Agriculture own, handle, or assume responsibility for the care of the feeder cattle in this study. Feeder cattle producers delivered their feeder cattle to a privately owned livestock auction where the feeder cattle were placed on public display for sale. Data used in this study (2000 and 2005) were collected at the time the feeder cattle were offered for sale.
Five USDA-certified livestock market reporters collected data from weekly livestock auctions in Arkansas from January 1 to December 31 in 2000 (Troxel et al., 2002) and 2005 (Troxel et al., 2006a,b Frame and muscle scores were determined based on the US Standards for Grades of Feeder Cattle (USDAAgricultural Marketing Service, 1980 Service, , 2000 . On October 1, 2000, USDA changed the muscle scoring system for estimating muscle thickness (USDA-Agricultural Marketing Service, 2000). Therefore, to compare the impact of muscle scores on selling price, only data 
Statistical Analysis
The percentage of calves within age, group size, sex, breed or breed type, color, horn status, frame score, muscle score, fill, condition, health, and BW group were determined by the FREQUENCY procedure (SAS Inst. Inc., Cary, NC) based on the number of lots sold. The χ 2 analysis of SAS was used to determine significant differences in frequency percentages between years. The mean selling prices for 2000 and 2005 were $92.91 ± 15.05 and $118.32 ± 15.13 (mean ± SD), respectively. Individual price observations were subtracted from the respective annual means and became the dependent variable. Calf characteristics were analyzed individually as dependent variables in which the model included month and BW as covariates. All other variables contributed to the error sum of squares. The ANOVA was performed with the GLM procedure of SAS. Least squares means (±SE) were generated and separated based on predicted differences, and both are 
RESULTS AND DISUCSSION
A survey conducted in North and South Dakota indicated producers strongly prefer to sell feeder and stocker cattle at local auctions relative to selling at a private party (Fausti et al., 2006) . Producers had a natural tendency to gather information for price discovery from local sources rather than from aggregate or general market information sources. Producers appeared to perceive local sources as being more reliable.
The mean selling prices for 2000 and 2005 were $92.91 ± 15.05 and $118.32 ± 15.13/45.45 kg (mean ± SD), respectively ( Figure 1 ). Each year showed a typical seasonal price trend, with the higher prices occurring in the spring and the lower prices occurring in the late summer and early fall (Cheney and Troxel, 2006) . Seasonal price patterns for feeder calves are 
Group Size
Arkansas cow-calf producers sold more calves in groups (26 vs. 19%) and fewer calves individually (75 vs. 81%) in 2005 than they did in 2000 (P < 0.01; Table  1 ). The selling prices for feeder calves sold individually were below the mean for 2000 and 2005 and were not different (−$0.22 ± 0.05 and −$0.12 ± 0.06; P > 0.10). Prices for those sold in groups were higher in 2005 than in 2000 (P < 0.001). The selling prices for feeder Least squares means ± SE. calves sold in calf groups of 2 to 5 and in calf groups of ≥6 in 2000 and 2005 were $2.02 ± 0.11 and $2.78 ± 0.12, and $4.16 ± 0.21 and $5.32 ± 0.22, respectively. Faminow and Gum (1986) reported a quadratic relationship between prices received and group size. Selling price maximized at approximately 60 calves per lot. In a 4-yr study conducted in Iowa, price premiums were offered on large lots of cattle (Lawrence and Yeboah, 2002) . Buyers are continuing to send an economic signal for selling calves in groups rather than individually.
Sex
More male calves were sold as steers in 2005 (40.0%) than in 2000 (33.2%; P < 0.01; Table 2 ). Steers received a greater premium ($6.48 ± 0.09 vs. $6.02 ± 0.08) and bull calves received greater discounts ($0.30 ± 0.14 vs. $1.68 ± 0.09) in 2005 than in 2000. Castration is a common practice to reduce management problems associated with aggressive and sexual behaviors (Adams and Adams, 1986 ) of commingling bull calves. There is a reduced gain and additional treatment required when bulls are sold at auction and then castrated upon arrival at a backgrounding lot (Brazle and Kuhl, 1992) . Through selling prices, stocker operators and feedyards emphasized the need to castrate males before selling Troxel et al., 2002) . Therefore, market signals to the cow-calf producer continue to reinforce castration of bull calves. Heifers were discounted more in 2005 (−$5.00 ± 0.08) than in 2000 (−$4.68 ± 0.07; P < 0.001).
Breed or Breed Type
In the Arkansas Livestock Auction Surveys, 23 breeds or breed types were analyzed, which represented 98% of the breeds or breed types in the database (Troxel et al., 2002 (Troxel et al., , 2006a . Livestock market reporters evaluated each feeder calf and determined its breed or breed type based on frame score, muscle thickness, color, breed characteristics, and body structure. Therefore, breeds or breed types were based on common industry perception rather than by actually knowing the breed composition. Least squares means ± SE.
Breeds or breed types that increased in value from 2000 to 2005 were Angus × Hereford, Angus, Angus × Charolais, and Brahman (Table 3 ; P < 0.001). The selling price of Angus × Hereford, Angus, and Angus × Charolais increased by $1.53, $3.26, and $2.54, respectively. The selling price of Brahman increased by $2.47 but was still discounted −$9.38 ± 0.56 in 2005. Breeds or breed types that received a reduced selling price in 2005 compared with 2000 (P < 0.001) were one-fourth Brahman Cross, Charolais, Charolais × Limousin, Hereford × Limousin, Limousin, Limousin × onefourth Brahman, Longhorn, Saler, and Simmental. Breeds or breed types that received the same selling price in 2005 as in 2000 (P > 0.10) were Angus × Brahman, Angus × Limousin, one-half Brahman Cross, Brangus, Charolais × one-fourth Brahman, Hereford, Hereford × Brahman × Angus, Hereford × one-fourth Brahman, Hereford × Charolais, and Hereford × Simmental. Brown and Morgan (1998) reported that Angus cattle received a $3.01 premium selling price over the overall mean and that Hereford, Limousin, and Simmental feeder cattle were discounted by $2.01, $2.27, and $2.73, respectively. This agrees with the current study. The 2005 Angus received a very similar premium, but discounts for the 2005 Hereford, Limousin, and Simmental feeder calves were much greater than those reported by Brown and Morgan (1998) . The differences between these 2 reports may be due to location The frequency percentage changes for muscle scores of 1, 2, and 3 from 2000 to 2005 were different (P < 0.01), whereas muscle scores of 4 were not different (P > 0.01). (Georgia vs. Arkansas), year, feeder calf supply, and demand. Breed or breed type affected the selling price of feeder calves. This was due to the perception by buyers of how different breeds or breed types perform (gain, sick rate, quality grade, etc.) while in a pasture or feedlot.
Color
Colors shown in Table 4 represented 96 and 94% of the colors in the 2000 and 2005 database, respectively. Black-white face, black, and gray feeder calves were the only colors that increased in frequency from 2000 to 2005 (P < 0.01). This can be largely attributed to the increased popularity of black-colored sires. Yellowwhite face, black-white face, black, and gray feeder calves received an increase in selling price from 2000 to 2005 (P < 0.001). White, red-white face, and red feeder calves received greater discounts in 2005 compared with 2000, and the selling price of yellow, spotted or striped, and gray-white face feeder calves did not differ (P > 0.10).
Horn Status
Although fewer horned feeder calves were sold (12.8 vs. 27.6%; P < 0.01), they received greater discounts in 2005 than 2000 (−$2.86 ± 0.16 and −$0.51 ± 0.09; Table 5 ). Although feeder calf supplies were smaller in 
Frame Scores
More large-framed (64.6 vs. 56.8%) and fewer medium-(42.1 vs. 34.3%) and small-framed (0.6% vs. 1.1%) calves were sold in 2005 than in 2000 (P < 0.01; Table  6 ). In 2005, large-framed feeder calves did not receive the premium detected in 2000 ($0.52 ± 0.08 vs. $1.07 ± 0.07; P < 0.001), but medium-framed feeder calves sold in 2005 received a greater selling price compared with 2000 ($0.36 ± 0.10 vs. −$0.40 ± 0.07; P < 0.001). This could be attributed to feeder calf supplies, or it could indicate that the cattle industry is moving toward medium-framed cattle. Small-framed feeder calves were heavily discounted in both years, but a greater discount was detected in 2005 (−$18.52 ± 0.40 and −$20.96 ± 0.72 in 2000 and 2005, respectively; P < 0.001). In 1997, Smith et al. (1999) demonstrated that small-framed steers were discounted $18.86 compared with large-framed steers. These data demonstrate that feeder calf buyers are sending a clear financial message to the cow-calf industry that smallframed feeder calves are not desirable. Least squares means ± SE.
Muscle Scores
The frequency distribution and selling price comparisons by muscle score are reported in Table 7 . Fewer feeder calves with number 1 (75.3 vs. 76.7%) and 3 (1.1 vs. 8.3%) muscle scores and more calves with number 2 (22.6 vs. 14.7%) muscle scores were sold in 2005 than 2000 (P < 0.01). The same percentage of calves with number 4 muscle scores were sold in both years (P > 0.01). Feeder calves with a number 1 muscle score received a premium for both years, but a greater premium was detected in 2005 ($0.02 ± 0.09 and $2.58 ± 0.06 in 2000 and 2005, respectively; P < 0.001). Feeder calves with a muscle score of 2 were discounted both years, but the discount in 2005 (−$6.12 ± 0.11) was not as large as in 2000 (−$8.98 ± 0.17; P < 0.001). The discounts for feeder calves with muscle scores of 3 and 4 were severe but did not differ between years (P > 0.01). Regardless of the supply of feeder calves, buyers discounted calves with muscle scores of 3 and 4 by the same amount in both years.
Fill
The increase in the frequency of gaunt and shrunk calves in 2005 was probably related to the drought conditions in much of Arkansas (P < 0.01; Table 8 ). 
Body Condition
Calf body condition was probably affected by the severe drought conditions in 2005, resulting in an increase in the frequency of very thin feeder calves compared with 2000 (21.7 vs. 1.4%; P < 0.01; Table 9 ). The percentage of calves with a very thin and an average body condition increased from 2000 to 2005, whereas the percentage of calves with a thin, fleshy, or fat body condition decreased (P < 0.01). In 2000 very thin feeder calves were discounted but in 2005 they received a premium (−$7.06 ± 0.38 vs. $1.54 ± 0.13; P < 0.001). The discounts for fleshy and fat feeder calves were greater in 2005 (−$5.79 ± 0.34 and −$16.48 ± 2.13 for fleshy and fat feeder calves, respectively) than in 2000 (−$1.35 ± 0.11 and −$4.80 ± 0.38 for fleshy and fat feeder calves, respectively). Thin feeder calves offer an opportunity for buyers to increase profits because of compensatory gains. Fleshy or fat feeder calves are discounted because their gains are compromised during the early phases of backgrounding. The cow-calf producer absorbed the extra feed cost that resulted in the extra condition and then was discounted when the calf was sold. 
Health
The percentage of calves with a health condition [dead hair, stale, sick, bad eye(s), and lame] was low in 2000 and even lower in 2005 (2.2 vs. 1.2%; P < 0.01; Table 10 ). It is well documented that disease negatively affects performance during the postweaning to slaughter phase (Wittum et al., 1996; Smith, 1998; Gardner et al., 1999; Gadberry and Troxel, 2006) . In addition to calves identified and treated for illness, subclinical disease plays a role in economic loss associated with sickness (Wittum et al., 1996) . When feeder calves were obviously sick at the livestock auction, buyers severely discounted the unhealthy calves. The discounts for feeder calves with dead hair and calves that were stale, sick, and lame were greater in 2005 compared with 2000 (Table 10 ). Healthy feeder calves in both years received the same premium.
Weight Group
Buyers usually pay a higher price per pound for lightweight feeder calves because the cost of adding weight is generally less than the value of gain (Dhuyvetter and Schroeder, 1999; Lawrence and Yeboah, 2002) . Feeder calves weighing less than 203 kg in 2005 received a higher selling price compared with feeder calves weighing less than 203 kg in 2000, whereas feeder calves weighing more than 250 kg in 2005 received greater discounts compared with feeder calves weighing more than 250 kg in 2000 (P < 0.001; Table  11 ). The selling prices of feeder calves between 204 and 249 kg were not different across years (P > 0.10).
Market conditions determine the base price for feeder calves, and adjustments to the final sale price are made based on perceived profit potential (White et al., 2007) . Animals with greater perceived profit risk received lower prices (Lee and Brorsen, 1994) . In this study, light-muscled, small-framed, fleshy and fat body condition, full or tanked fill, sick or lame feeder calves, and calves of certain colors and breed types were perceived as a greater risk, resulting in lower prices. In a livestock auction, buyers must base risk on visual characteristics of feeder calves without any performance data available. Visual appraisal of feeder calves is not an accurate predictor of the difference in product value. Value-based marketing (grid marketing on carcass quality) is a more efficient marketing method in regard to transmission of the true value of feeder calves (White et al., 2007) . Retained ownership may or may not be a viable option for the 82.7% of the beef cattle operations in the southeastern region that contain fewer than 50 beef cows.
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